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Seismic Fragility and Resilience Analysis of Underground Substation
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Abstract. As far as the Xi’ an-Zhangjiabu underground substation is concerned, the seismic fragility and resil-
ience of underground substation is analyzed. Firstly, a 3D finite element model considering soil-structure-equipment
dynamic interaction is built, and a range of reasonable ground motion records are selected according to the structur-
al site conditions. Then, taking peak ground acceleration and shear wall plastic drift ratio as seismic intensity pa-
rameter and engineering demand parameter respectively, the structural seismic fragility curves are obtained through
incremental dynamic analysis. On this basis, the seismic resilience of this structure is analyzed. The results show
that the underground substation generally has good seismic safety and sufficient seismic reserve. However, when the
structure is in the state of serious damage, its residual seismic capacity is insufficient, which leads to its collapse
probability under rare earthquake beyond the value stipulated by corresponding standard, so it is necessary to
strengthen the structure’ s collapse resistance.

Key words : underground substation; seismic fragility curve; resilience; incremental dynamic analysis; per-

formance assessment



